I N 1945 Goormaghtigh called attention to prominence of the juxtaglomerular apparatus in the crush syndrome. He speculated that the juxtaglomerular apparatus probably releases vasopressor substance, causing arteriolar spasm at the vascular pole of the glomerular tufts,1 and that this vasopressor substance was one of the main factors responsible for the rise of blood pressure in the crush syndrome. 2 Recently Tobian3 has reviewed evidence which suggests that renin is secreted by the juxtaglomerular apparatus in conditions involving reduced stretch of the juxtaglomerular cells, and proposed that the juxtaglomerular apparatus probably is a volume receptor.
It is generally recognized that acute tubular necrosis frequently develops in association with severe renal ischemia. 4 Although arterial hypertension arises in a significant number of patients with acute tubular necrosis,5' 6 the importance of the renal pressor mechanism and of electrolyte-fluid metabolism relative to one another, and to arterial hypertension, has not been clearly defined.
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Materials and Methods
Three groups of subjects were studied for plasma renin activity: 23 normal control subjects (eight women and 15 men ranging in age from 16 to 41 years), 18 patients with acute tubular necrosis, and 11 hypertensive patients with renal disease.
The clinical descriptions of the patients with acute tubular necrosis are shown in table 1. The oliguric phase was defined as the period prior to the onset of the diuretic phase in which the daily urinary output exceeded 1,000 ml. with steady increase. Eleven patients survived the oliguric phase, and eight were available for follow-up during the diuretic phase. The patients were managed conservatively, with particular attention to the maintenance of fluidelectrolyte balance and to the provisions of nonprotein calories. They were, however, not force-fed. Hemodialysis, as required, was performed by means of the twin-coil kidney9 or a low-resistance pumpless system.'0 The net fluid balance (A weight) during oliguric phase was estimated retrospectively from change of body weight.* Table 2 lists the clinical information on the patients with hypertension and renal disease. Three of the 11 patients had accelerated hypertension of less than six months' duration: two had polyarteritis and one had systemic lupus erythematosus (SLE). The other 8 patients had long-standing hypertension and end-stage chronic renal disease; their survival depended upon repeated hemodialysis during periods varying from a few months to longer than one year; details of this program and the patients have been described.12' 13 PLASMA RENIN Within the dose ranges tested, the steep or linear part of the logarithmic relationship between dose and response obtained ( figs. 1 and 2) .
After a latent period longer than that in AR of comparable magnitude, the aortic strip responded to plasma by a slow contraction ( fig. 3) .
As shown in figure 4 , the latent periods were inversely related to the magnitude of AR (r = 0.849, p < 0.001) or PR (r = 0.408, p < 0.0025). Since AR and PR are a linear function of the dose, the latent period is an inverse function of the concentration of active plasma substance or of synthetic angiotensin II. The latent period in response to a mixture of angiotensin II and inactive treated human plasma was the same as that in response to a mixture of angiotensin II and Results of assays in all groups studied are summarized in table 4 Plasma vasoconstrictor activity in terms of comparable activity of angiotensin in normal subjects and in patients studied.
contains renin or renin-like substance. fig. 4 ) may reflect conversion of inactive angiotensin I into angiotensin II by the converting enzyme, which is inactive at the pH of 5.5 of treated plasma, but active at the pH (7.4) of Krebs buffer solution., '9 Helmer20 observed that the vasopressor activity of natural asp'-ileu5-angiotensin II equals that of synthetic asp'-val5-angiotensin II on cat preparation; whereas the vasoconstrictor activity of synthetic angiotensin II on the rabbit aortic strip is only one fourth that of the natural asp'-ileu5-angiotensin II. If such a difference in the specific activity also holds between rat and rabbit aortic strip, then the difference between these two preparations, expressed as the equivalent of synthetic angiotensin II, which was observed in the present study, is probably more apparent than real.
The results of the present study and the histologic evidence of hyperfunction of the juxtaglomerular apparatus described by Goormaghtighl suggest continuing operation of the renin secretory mechanism in the oliguric phase of acute tubular necrosis. Although the exact mechanism regulating renin secretion defied long-continued search by many investigators, a sensing device-a volume or stretch receptor in the juxtaglomerular apparatus as proposed by Tobian3-seems to provide an attractive explanation. The present study does not provide data concerning the renin secretory mechanism. Some features inherent in the diseases studied, however, seem to deserve comment. Panarteritis and fibrinoid degeneration of arterial walls in polyarteritis, and edema of renal tissue in acute tubular necrosis, which may conceivably involve the afferent arterioles, may encroach upon the lumen in a manner analogous to partial occlusion of a renal artery. The edema of the kidney may decrease the distensibility or the stretch of the juxtaglomerular apparatus. These phenomena appear to be the critical stimulus for hypersecretion of renin. 3 The persistent reduction of renal blood flow during the oliguric phase of acute tubular necrosis21 22 In general, the incidence of arterial hypertension appeared to be increased during the oliguric phase, in patients whose plasma renin activity exceeded 3 jig. per 100 ml., but without pre-existing arterial hypertension or excessive salt and water retention. Particularly in two patients (D.W., C.He.), in whom the plasma renin activity wvas markedly elevated, the hypertension seems to have paralleled the plasma renin activity. These findings may suggest that significant elevation of blood pressure in some patients with acute tubular necrosis may be associated, at least in part, vith increased plasma renin activity. It is interesting to note that while a fluid excess, estimated to be less than 1.9 liters, occurred in these patients, in another patient (S.S., table 1) arterial hypertension developed concurrently with a fluid excess estimated at 7.8 liters, but with no demonstrable elevation of plasma renin activity. The absence of demonstrable elevation in plasma renin activity resembles that in patients with practically nonexistent excretory renal function during the terminal stage of chronic renal disease.
The results of studies by others on renin in patients with accelerated ("malignant") hypertension have varied; no increase27' 28 or some degree of increase'9-31 have been observed.
The data from the present study suggest that the nature and the duration of underlying disease processes may be an important consideration in studying renin in hypertension and renal disease. Thus, the patients with polyarteritis and systemic lupus erythematosus had clearly elevated plasma renin activity; whereas those in the terminal stage of chronic renal disease consistently had no elevation of activity. In patients of the latter group, the renin secretory mechanism in the kidney may be obliterated (by fibrosis and hyalinization) as suggested by the histologic study of juxtaglomerular cells by Turgeon et 694 ity and daily urine output observed in the present study ( fig. 5 ) appears to be in accord with the experimental work of Vander and Miller. The following situations may conceivably influence the renal secretion of renin in acute tubular necrosis: (1) alteration of composition or flow rate of tubular fluid by increased nonselective back-diffusion; (2) obstruction of the tubular lumen by casts, creating a situation in the obstructed nephron similar to that produced by clamping of the ureter as was done by Vander and Miller.
